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(57) Abstract 

PURPOSE: To make the detection of the border line of a 
lane easier and to make maintenance control of a vehicle 
into a lane more practical. 

CONSTITUTION: The controller controls a vehicle 
provided with an automatic steering mechanism 1 6 driving 
a road having a rugged lane border line 12 rougher than 
that of a road to be kept within a lane. The controller 
is provided with, a. sensor 20 detecting a vehicle 
velocity, an acceleration sensor 22 and a surface 
roughness sensor 24 arranged to both sides of the 
vehicle in the lateral direction for detecting the 
rugging of roads; and boarder lines, of. .lanes, "and a 
controller 26 receiving a signal from the sensors 2G\ 
22, 24. The controller controls the automatic steering 
mechanism 1 6 to restore the vehicle into a lane with a 
steering angle in response to the vehicle velocity when 
the controller , judges that one wheel of the vehicle 
overrides on a lane border line or exceeds the ' lane 
border line based on signals from the acceleration 
sensor and the surface roughness sensor. 



COPYRIGHT: (C)1995,JPO 




<i2) 2r m & 1* (A) 



(ii)#ifaia^KS^ .. . .. 
#11^7—160993 

(43)'&M B 7 55 (1995) 6 £23B 



GO 8 6 1/09 



V 7740-3H •■«. 



FI 



SBSa* 5fc8?f3fc. M**cpjgt 1 FD .(4 .6. M) 



,#11*5 -341195,: 



(22)/ilK B ¥j£5#? (1993)12)1 130 * 



SfcliRSBTfr H 3 ^ BT 1 SfiS 
sWiftis rfr H 3 ^ Hr 1 »» h 3> i*g|' 
(74)f$iA sNfct ! «* Sfr 



©4) jmm: :#M<pur- 



(57) mm:.;.} s\ ' 

2) *%*%m&*miriz mirnm® t i £f* 

5o g%^tft*^£-$ (2.0). fc, mSOM^IqJ© 

SJnjig-fr (2 2). ,fc;£tf^®fflS 

^b/^fl'i)::^ #ie-b;^ :(2 Qi2 .2v. 2 4) ^ 
6<0ifW$3V h (2V6;) . t^#*So ' 

if rt v« r ■ i:fc{±.t<c7 > km^^k 6mk x i>£ 
mt t tcm&k it <t if- v 

rtfc^^< i i®i^«^ cr6.) %»j®-rs : . ■ 



14 




i o.: i&m 

20 : .^asi?>> ■ 
22^b : i££¥>tf ' 

26 * "ii2>hn — 9- 



(2): 



1. 



If U- yg.m&CDW{h*8itiit a.Jg&O-fe y? t . tufa 

tz^y/hv-^tzffii. m^'yhp-yii, HuiEta 



[ooo i] •••*•' 



^Bfc w l, #£v ^(Dcaa* o Shinto u- y e 

BUI* U-ytD^fc < t fe-^itc#^-5iI^^T 

sm&mmmffi'kz mmttmzis- ytiimn 20 
to. 6 02] 

is-ykmmz&iii bxmktiz u-vEffl^.srrfo© 
Huiaw^ffl i- *jt«-.i>\ mfiatf-maAwes^^ 

*6#?5iS©^iiliii^fe'i : (^^^92-1817 ' 

Co 0.03] . -V;.« ... > • . 30. 
m^lj; 5 Girling]; Mia^M»^sfc i.. 

fcv -b- yEB*S#&l|Btf Efi(c& !) , s.b^ii'JiMSfJSi 

c 6.0 0 4 ] *i$m a *te<s>i^iWt w\c 

CO 0 0 5-] " 

c»H*«»t4.fc46'<p^i] »PP^iaa«fc 




^^7- 1 6 0 9 9.3 

". ' 2 

•fe y Vft e. ©A#^A* nn>Fn-7tm> m 

pyvu-?\£ s miM&tii&tyyfribtDmnicm'i 
mm<DKte&fiffiu-ymwmicmv.±tfT^& ' 
*\ ' Mitmmkr- yw#$%$ 9.8* t.vas ujif-r 

rt(cMt^<tuias.ii*ife^%a^-r-5 0 . 

C0 0 0 6] ": , 

*t^*^*\ ?y'ho-7it, m^yvfrbvim 
Co o 0 7] *M<Dfr&#S8ffi}3 t>* u- ymMWio^ 



[0 0 0 8 ] nV h n— ^B^frft^U-yEB 
Jgfc * b ±if .T ^ 5 A\ i/ittb- > EB^* OiA 

&mm*hk&mtttm&fr& *> m& t #<b% p- 

"v. ••"'!'■•.'.• ■'. •' 

CO 0 0 9] 

a tt x SSffi 1 O OIHlflJ: f? ffi^HflcO b- yEB^ 1 ' 2 
t*> . . I! 6 mS*S 1 8 ^-l^'y 1-4; 

^irMtB^.^^ y^ 2 .2 £Y SB 
1t2 4 fi^i-D^ 2 6 ^> 

Co o r 01 P^yEB^.i 2 ti? Mi*^.#-t,©^fe 
4d^V l/-yE : Hia r j '"2 ^<DGflfflA^»©ta 

p-yEB^.i'2(ib--y i'4"^ilte*!*)v'€^; 

(cgiJ(?Dl>^y«EBUTv\^o •- • ?r " ' ■■ ■ ■ :•. 

coo' i 1 1-sii^ii; 1 6-tiv ■• ^ni 

6{±; dy FM^v'i 6"fdio Tfifc'As; : 
Co 0 1 2] &m&&T$)>^y&MfoM&*ft&tz 
m^^y^S ; m^(ommm±'iiJ iamA^y^zz t 
mffiz-tyy-i 4 t(oz~D<D*>ymz. mm 1 8<o« 

SSffl 1 Ofeit/Lz-yEBi^ 1 2 0l/>-rhKfi[g-r5A^ 



(3) 



^Pff1¥7- 1 6 0 9 9'3 



CO 0 1 3] B^fb^MsMVtii-s 2tt, 
. fc<b-Z?,\ Ao^Jt^r y^ .2 2 «fc 0 *^k^[^©^fcgB 

■r^o . •• •• >• . • . . 

[0 0 14] 3>hD-7 2 6fi, *ii-tr>"9-2 0, Jjp 
iiJtt ^-9" 2 2 *5 * tfaififas 2 4fr£€Ha^£ 
A^-rSo *LT<.ipJi*-b>-y-.2 2*J.fctf$BifflS:te - 

J;ot|Sll/-y l 4 rtfcM^< giiiip. l 6. 

^«ij®lf 5 0 hp-^2 6 {* C P U P 

to o I- 5; ' i>^-z/zmk 1 2 <Dw&<Diiztf®w : ! i o 
o THijiaGiici^Hi^ i c t '*» e; 3>kp772 e ic 

co o i 6 ] humm-ty? 2 2 <om*fe ; <^l#iiiirt<D 

ISttffi©? 5-£MJ:.») 1 ; U- Mt3-£ 

fflWTO^O^-ifDt-rSo SMffi^-try-9-2 
' 4 '®(iiAAr.®«5Effii:£jifflEte £ ©M©-5 %-S£flt «fc 



«Sis*5<fe tfu— vbsm t cornm*'**^- yit*z>t> 

03<E>J:-5fc4fK <: fifcP > > P '—9 2 6 fcfeii^ 
[00 17] 3yhn-72 6li, x^-hf Si: (l 

00) , «naufe/<*-.^©eit*«jiBfbL do 

1) , Wfe^zot, iaii^-ev+j-2 2fc, gffiig 
$-tr^9-2 4 tfrtbzn^nmm. tu^mc,.. mmte 

0 2) o «ia t »c3ft*jafflacr fcaiBfi^A, 

*L (10 3) ,-*JSV>5k.(V)!&*4bS (10 4),. 

coo 1 8i.k(y)fi, rcttuz. H4(c^-r*9ic, m 

av**-SO*av.tCit-r*ST?-tfnfcU V>Vo£0£ 
a/V -CCT», attSSr**^ V.fi. fc 



[oo i ^,k(v)**«fc«v. Si/O-yavte-i'A 

frgfr^Jife (1 0 5) o Afc-^A (03 a) 

-t 24 i±"b- yEg&afe^s&s&kiii ur^*# 

(V).jS tU (1.0,6) , c©4*»jfe»«ta^id *•> 
WffliKft *M»ir & ci 0 7) o g c r\ ^ttja»-e* 

io [0 0.2,0] 04©iijsfl3j.Tii, -mav^-so^aivt 

ffenz$z.x i \4 L >#v V ^ ti.t±s • . i>- ymmmmwu 
ftvm^vtmmc. imx^micmo #*f 
©#^tt4#ii bfet, ^ tfe§ 0 ,• . ' .-, . • • v •' . 

[ 0 6 2U '.].. H/l^ - yAV.^^^- ^ AX'4^£ *i . k> * 

*-ym\*-+yk' >t>& i frm^Wtk ( i i ■■ 
20 o) o '<*.-y Aii y ^m^mmmc]y-ys.mmcm 

•>±tfT^*.^^».*<pjt^^'>^ r rj/A':. (03 
b) (i v -^fWlcbr- ^EBipfc^ O.Bfrt^-efe . 
5o -r4|?iv '^^U.riy^igi^fct>^'A>4ifKm^ 
. -Mf; *©^v SSfiilcMb fc^t : fe 0 , U-v' 
rt^riE^lcMft tro^^^^yAV^-y A' T* 

. fe.s.tf v /^-^.^fbt.'S. ( i oi) o , . 

[0 0 2 21 *>^^yj^A^Q> AT?4 < 0. £7c/0 

A ' *4v^^V' M*<*h yft> <$-yB %>fr 

^ftzmmtz o 1 1 );„ /^-yB ®3'ei « N - . 
30 . ..£mp*is^ydMkiz%QMx^%b\ mrnkt-ty 

1 2 4. ,^ U-y$.mk<D±fi*&W)h?<< ^-5^T'$. 
S^/^-yAV^.^yBT'^fct- i = (1 + 
1) fC Lt (1 1-2) 'iH»%'PBttC, 1^-^Sn 
. U±X&5fr%fr*mWtZ ( i' 1 3) o i J: <0A\ 
2^t%. 6=kWPtLX\(l 0.6) IMfemilU 
(1 0 7), iMftl^ttt)^. 
[0 0.2 3] ItfnJfcLtfCJftofcil-*, 

(11 4) ' 0 

. D (03 e) lis &&tfU-ymM®%£Jjfa^§.m 

40 u- y eiii<D£fr u ±4t*r.^<D $ 

^yDX'kztZ, 6=k(v)ptLX (1 0 6)J6^^ 

*j»L-(i".0 7) , <w*u-y**tcM^-«fc.9(c-r 

•5. . 

[o o 2 4] H^*— ytf^z-yDXK^tZ, 
-y& x$>z>fr : £fritvmirz> (115) „ >w—y ■ 
D' (03 f ) li, fe^lx-yEB^-Hfe^^ 

so 'W-yzmmittz ( i o i ) o 



' . • 5 

[0 0 2 5] */<*->«w*-yD' ft 

K, f«*»U HeAdSrHStS (1 1 6) 0 
COO 2 6] H/5^-V*V^->A, /^-VA' *5 

^^>c-e*s«^^*wiwt* (12 0). 

C (0 3 d ) & "^HA^->SH»*« K> 8 tL. £ fc 

mmmz -t 2 4 & is-yzwkzm)^ tctmx'tb . 

5. f^*-ytf/*2-yCT'£5£:t, j = (j + 
1) (CU (121) U j ff-ERRmU 10 

^■e^S^Sft^fWr'-TS (1 2 2) o Jtfmj:0>J>« 
Hfc'tV 6 =k(V) gfc.LT (10 6.) 86i|**i]#L'( l 

0 7) 

C0 0 2 7jV-j'»AjJttKftofcfc^, 
^•^^E.T^S3b^*^j»ft5 (12 13) o t'W^y 

e :(03 g )•«• • imtim*Lt£m^: £m<vgy& 

5=k(y)p t'bX (10 6) 1^5:Mif5 (1 

07) . . ' . •; ' • 20 

[0 0 2 8] ^^->iV0'->Et''JS:lf^'#', 

Z^yW^-yFX'&Zfrm'&PW-f.Z (12 

4)0 f . (0 3 h) a< mmmz-b v# 2 4# 

r y F,T*#5. £ =k(V) /? i: UT 
(10 6) feft£flJ#f & (.10 7 ) o t 
[0 0 2 9 ] H> : < * - »bV ^-yFT'^il < 
9-ytf/W-y?' T?fc5fr§Jb>£«Kr-f3 (12 
4) 6 F' (0 3 i) (i,-'*BB»*-fry*2 4 30 



^¥7- 1 6 0 9 9 3 

• 6. - 

-yF' r-^Si:^. /^-y^W{tt5 (10 . 
1)0 

[0 0 30] ww—yft>w— yF' Z'%^£%< Pi 
*£#tc f sfa^isu s-it&i&ti d i6) . •- 

[00 3 1] '&<9—yifi'*4t—vJi* W—Vk' \ 

/*2-yBis£tf'*2-yc<D^?hxt>&^£%> s 
=otL (i 26) ;"HM*«ii-r* (107.) 

y B & £ tf>* £ - y C <D i/ >f tit* fe ftl* i: * , ■ ji l> 

•caaioiB**tt«B] . .. , 

[0 I ] u-->^w^fi^^0T*fe 

[0.2] *&mc&&\s-ym&m®m&<D7u-?* ■ 

-FT?**. : • • .' 

[0 3]- 0 2 <D7 D-f- FOgiSfclS Lffiffl1"&>< 

[0 4] 

1 0 S&ffi 

12 u-y%BM 

1-4 Ur— y '• 
l-6.;-ifti*jl6««'' 

2 0 J**H*^ 

2.2 jtaait'-feytf 
2 4 . mmmztyv 

2 6 n-yl-n-7 



(5) 



ftm¥ 7- 1 6 0 9.9 3 



[01] 



[B2] 



10 



* V 




—12 
IS 



22 
24 
18 



16 - 
10 * MOET . - • 

20 ' 

22: tiimati>v: 

26» 3>Ka-^ 



V.Gr.Ar<o«*a* ~ho2 

104 



1 ■ v^uk(v)g>»^ .I 7^ a 




■«2. _ _ 





»L_r= 



•'•1 ' 



Ar 



(c) 



Ar 



41 



"(6). ■ 
[03] 



Qr Lx=L 



Ar 



(f) 



t 



>t- r 



(Q) 









ir ; 












i— 


Ar| |— i I— 1 


r 






tij 


<*t I" 1 




Ar| r-i m ,_. 



,1*IJfl¥7- 16 0 9 9 3 



. JB,07.- 160993,^(1995) [CLAIiM + DETAILED DESCRtPTION] , . .:' ; Seite 1 von-4 

This English translation is ; produced by machine translation and may contain errors. The "J PO. the iNPIT. and those who drafted . 
this document th the original Ian ' * ' '* : 

Notes: '* - ■ . . • . V 

1. Untranslatable words are replaced .with asterisks (****).' 

2. Texts in the figures are not;trahslated and shbwh as it is. 

Translated: 1 5:44:1 2 ..JST.1 0/29/2008 - # , 

Dictionary: Last updated i 1 0/08/2008 / -Priority: 



CLAIM + . DETAILED DESCRIPTION 




[Claim(s)] f V ' i. >- x hi r ' ]*. , : ; ••;;-/-• : . ;-.'yx- ' . :V- .. . - *". ' : ' 

[Claim 1] The sensor. which is equipment which runs the route which h^s the rain carriageway: 
marking of irregularity /coarser thair irregularity' 'of a 'toad surface in at least 4 one lane side] and ' 
which'ls .controlled that a car equipped with an auto device should bfe maintairi£d^) 

in said* lanef, .an'd^cldttfcys/the vehicle -speed; Two or mprV-s^n^ 

road surface arid rain carriageway marking which are arranged to each of the bbth-sides > section 

cbntrdl 

aground td.saidrain, carriage wayj'ttarkiin^^ 
based on the signal from said irregularity detecting sensor, or Controls said automatic steenng v 
device in order to return a par in said lane according to the steering angle according to the 
vehici£ speed%hen judging ; i 



[Detailed Description of the Invention]? ^ ^ X V r . / ' : * f V 

IOdp11^;-^>^\^" ' r/.v-s i ' •^■•^^v^.- v.]-:.- '^A.'.t''- .. ■ / ,* : ; ■ - : '^ v ^ 

[Industrial Application] This, invention relates to, the equipment controlled that a car, equipped ^ 
with the automatic steering device which runs the route which has the rain carriageway marking 
of irregularity coarser than irregularity of a road surface in at least one lane side especially *• 
should be maintained in said lane about thb rain maintenance control unit of a car 

[Descppt^ Art] When the distance from \a bar to rain carriageway marking is • ; * ' 

calculated by detecting the rain carriageway m^ flank of the lane the car is runnings 

the reference value beforehand set up according to the vehicle speed is compared with said 
calculated value and said calculated 5 value is. smaller than said reference value, A steering gear ; 
style is ,controHed : /and there is a rear wheel steering device of th£ car Which maintain^ ^aVciar ih/a ; . 
lkri£/(dpen;tec^ ;0 ■>/•. r * , * ; .-" V" • ' / V r 

[0003] .' ;;. , •' :',;t^y.'-y: v>*.\ A i^.^y,^ ' . • . tf.v \ ■ - : .y?VV 

[Prbblef^ by >th\B -<Invj9ntibn]i ^heri* carryingfSut rairi* maihteriariceiicoritrolLvyith skitfr 

rear wheel steering device^ actually } Since the brightness of aroad surface and" 'fain'- carriageway <\ 
maH<in^'miust be^d^tected. usibg/the^ fetbr 
an<J rain -fc^m^ ttik f bad/ surfacV'has-;- .'• 

shone with the sun or the road Stirfacii- -Ka^^crt^we^witH. rairiXdetecti0 r rt 'of rain ••ca?Hageway;^ , ■•. 
marking bec^ : ■ * .. ,\- : X 

[0004] The object of this iny^htiion .is' to; -offer the^ain -maihterianc'e 'Control unit of the car which"; 
can perform- maintenance, control into a lane, without^u^ing GCJD which is easy to be influenced 
by the •.weather; * - ' J- .*• ''■ .'• ■ • : 

[0005] : ; ; ; • . : 

[Means for Solving the Problem] The sensor which this invehtiori is equipment which' runs the 
route which has the rain carriageway marking of irregularity, coarser than irregularity of a road . 
surface in at least one lane side, and which is controlled that a car equipped with an automatic 
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. steering 'device shoujd be maintained in said. larie,. arid detpcts : TWp or ; more 
sensors which detect irregularity of the road surface and rain carriageway marking which are 
arranged to each of the bbth-sides section of the longitudinal. direction of a caf, Have the 
coritroller which the signal from said speed sensor and said irregularity detecting sensor inputs, 
and [ this controller ] When judging that the odd tire of the car has. run aground to said rain 
carriageway, marking, or said rain carriageway marking is overcome based on the signal from said 
irregularity detecting sensor, said automatic steering device is controlled in order to return a car 
in said, lane according tb the steering angle according to the. vehicle speed. 
[0006]" * * •. ' ' " 

[Function and Effect] When the odd tire of thenar it. is running has run aground to. rain 
carriageway marking or rain carriageway marking is overcome, [ a controller ] A. control signal is 
acquired based on the signal from a speed sensor, this control signal is putputted, and an 
automatic steering device is controlled in order to return a car in a lane according to the 
steering angle iaccprdinfe to the yishicle 

[0007] Neither the condition of light nor rain existence is related; and irregularity : of a road 
surface, and' rain carriageway marking is [ plape- which detects, iq any. the odd tire pf a car shall 
be l9cated betw^ m^rkiri& yvith an irregularity ^deteptihg: 

sensor ] -detectable Thus, it is not influenced at all , by the weather moreover, it is certain in 
order to control by two or mqre sensors .which the both-sides section of the longitudinal v 
directibnio^ and/a're^arrangje.d \ain * 

• carriageway marking , ;•• ; ^ ' ,, • - / / f u ■ . ' 

[qQQ8jJt;^ tp<contrbl t ah automatic steering deyibe; f*. 

wheh- ; ^cphtro of the car has-- ™P aground to! rain carriageway ■: / 

marking, or rain carriagbw^yy marking is bybrcome (i.e., .when possibility that a car will- overflovy.-y \ 
rain carriageway marking abtually is quite hijgh). 

[00091 • <• 4 V"\-.' %s •• ./ 

[Example] The rain . maintenance control unit of a car runs the route which has the rain 
carriageway marking 12 of irregularity coarser than irregularity of avrbad- surface 10 in at leasts v 
one lane 14 side, as shown in drawing 1 . It is equipment controlled tFtet the car 18 equipped- jwitH'-- 
the automatic steering device 16 should be maintained in a lane 14V ancl has the sensor 20 which 
detects the well-known vehicle^speed in itself, the sensor 22 which detects the acceleration of 
the weij^knpw^ upper and jbWer^sides in t itself, SANSA 24 which detects surface roughness, and ; 
a controller 2j5. r - X " ■ • .^?> ; :..Y* ' -- ; ■ - .*\';' vV: ; ;;' v? ' 

[0010] The rain carriageway marking 12 is equipped with the projection of suitable magnitude*^ ;\ 
and the irregularity ;is coarser thfan irregularity of a road surface, that is, the irregularity prbyjdeS 
the prqjebtiphi of the rdijfl::ca^ intensity; which- -\ 

becomes^ coarser than; irregularity pf^vroad Surface: In the. work; example . of a graphic display, the 
rain, carriageway marking 12 is. iri the both sideS of a lane, 1 4; amd has divided still: more nearly ^ v 
another lane; f\v " y v ; /• t? * *: • ;- : >:•.*/ y ■* ' " * ; ' ' \ 

[001 1] The automatic steering device 16 is iricorporable into a well-known rear wheel steering; 
device in itself. This automatic steering, device .16 is /controlled by a controller. 26. "/ / 

[QC11 2j|£two/or 5 more sbrisprs rwhibh detect irre^ and rain^ carriageway^ r 4 

i^4rf<iffgi^nd^h4ivy^ display*^ accejeratipn sensor 22 

and^he sjlirfece rough each, of the both- 

IbngitudihaLdirectioh anyithe odd tire of a Cjar 18 shaH b^lpcateid 

betweeh a-road :suH^ 1 *" 

[0(313] In the work, example, of a , _erapfiib " di^pljay^-the 'aocej^r^tionj.s.ensor 22 js arranged, to the . 
suspension arm of the front toheWl, and detects th6 acceleratibn of the sliding direction of a front 
wheel. On the other hand, the surface, rpughness sensor 24 detects the surface roughness - 
formed by the laser radar, and arranges it from the acceleration sensor 22 to the inner direction 
of the longitudinal direction of a car. The surface roughness sensor 24 projects a laser beam in 
the direction of Mashita, detects the distance to the surface in response to the reflected light, 
and judges surface roughness by the size of the difference of the longest distance and the 
minimum distance: . ■ ■ . - 
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[0014] A controller 26 inputs the : signal from the speed sensor 20; the acceleration sensor 22/ 
- and, ttie surface roughness sensor 24., And when judging that the odd tire of the car has run \ * 
aground to the rain carriageway marking; 1.2"/" or the rain carriageway marking 12 is overcome 
based on the signal from the acceleration. sensor 22 arid the surface. roughness sensor 24, The' 
automatic steering, device 16 is controlled in order to; return a car in a lane. 14 according to the 
steering angle, according to the vehicle speed. A controller 26 is CPU or a microprocessor. 
. [0015] Since the granularity of irregularity .of the rain carriageway marking 12 detects said 
irregularity by' being larger than the granularity of irregularityrof.aroad surfaced 0 t vthe sensor 22 
which detects the acceleration of a sliding direction, and the sensor 24 which detects surfacb 
roughness, control by ,a . controller 26can be performed as; follows. Although the control , 
described below describes the example which the front~right wheel of the car has run aground. to 
right-hand side rain carriageway marking, or has overcome right-hand side' rain carriageway > 
marking, the relation to the rain carriageway marking on the left-hand side of a front-left wheel 
is" .controllable •.similarly.' . . : v " 

[001 6] Set a bigger thing than constant value to 1 amorig the. minute absolute values of the ; 
output .Gr: of the acceleration sens9r,22 : within a.time, and let the following [ said constant v 
value ] be zero. Furth.ermore, ; seV#, bigger thihg;thjan constant Value tof among the differences: . 
of the longest distance; of the output Ar of the surface- roughness sensor 24, and the miriimum / 
distance, , and let tKe following 0 said cpnstant yalue' j> be zero; When it; does. sp;and a right wh.£el 
is 6n. a road surfapey Gr arid Ar are zero; and d|r is .1 when ; a right wheel is on rain carriageway 
marking. And; Ar.is 1 wheri th^ 24 is above. rain carriageway /marking^ If 

the relation f>e%y/6eri s^ carriageway' iWarkiHgis ; :.; v -. : 

patternized;, it will^becbme like drawing 3 . this Will be. stpred in a ? contrblier 26, and control shown 
in drawing 2 will be carried out; >. v , .'*•.'« 

[001 7] Wbieh it starts (1 00). :a controller 2§ -initializes storage of the detected pattern (1 01 ), andf) . 
The speed senior 20,^They are the y#hjc!.e^'spe0d:,\^ ;and':4cpeJeratior* Gr frqrfi. thiB aGceleratiori , . 
sensor 22 and the surface roughness; sensor 24.; respectively; . The, surface roughness Ar is 
detected and. acceleration Gr and the surface roughness ^ 

actUaj/pattern (henceforth an actual pattern) of the acceleration Gr and the surface roughness - 
Ar to. time . amountvt is memorize sp.0edxV'-;CiO4):;::' 
[00 1 8] k (V) considers it $d zero until the vehicle speed V, reaches the fixed vehicle speed V0i as 
shown in; drawing 4 for example and It is- taken as al^ha/V at the time 6f V>V0. Herei ; alpha is a ; 
constant and V0 is 5H0km/h, for example: 

[00 1 9] After asking for ky,(V), ? it is j lodged jwhether an actual pattern is Pattern A (1 05), Pattern A 
( drawing 3 a) is in th$ state where the- surface.-, roughness ;sensor' 24 has detected the. road: 
surface! oh Ithe left of r^i although the right wheel has, run aground to.ra 

carnageWay : rnarking. WB.en^ari^ actual- pattem^is- Patter^, A- i^. js" referred;tp : ,a's . delta=k ' (VX beta- / 
(1 06X this delta is outputted to a steering gear style, and the rudder angle of H car. is controlled X- 
(.1 07); : . Here, beta? is- a? constant:.: /./ ^ ; / ^ 

[0020] far the work example of drawing 4 , if the vehicle speed V becomes quicWr than the ^fixed . 
vehicle speed^yO^ since k (Y) .will become srWall and the rudder angle delta; Will become smajhso//; 
much; sUehia small rudder angles pari be^gi\<en and risk of b&ing ti£&8&6p' rapid steering .can-'b^V;^ 
avoided that the vehicle speed , [sv qu[ck : : ;Mbreover, de^ita has not given ierb? J.e. ;? any irudder angle, 
until; the ve'hiple speed amounts- to S/6 it but this takes into cohsider^tiph approach and the need v 
in the case of stopping at the. shoulder at a low speed at the time of failure of cars other than a 
rain -maintenance control uiiit; 

[0021] When an actual pattern is not Pattern A. it is judged whether an actual pattern is pattern 
A' (110). Pattern A is in the state to which pattern A' ( drawing 3 b) rah aground to rain 
carriageway marking temporarily to beihg'in the state where the right wheel has run, aground to 
rain carriageway marking continuously. That is, time amount riding raising with a right wheel slight 
to rain carriageway marking, and after that, it is in the state which returned to the road surface, 
and the car is running in a lane normally. A pattern is initialized when ah actual pattern is pattern 
A' (101). 

[0022] an actual pattern does not pattern A come out, and when it is not pattern A', it is judged 
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whether ah actual pattern is Pattern B (1 1 1). Pattern B ( drawing 3 c) is in the state vyhere the 
surface roughness sensor' 24 is moving iri the upper part of rain carriageway marking, although 
the right wheel has overcome rain carriageway 'marking. When an actual pattern is Pattern B, it is 
made i= ) (1 1 2), counting is started, arid it is judged whether i is bbyond the fixed time, n 
(113). When smaller than n, i controls a rudder angle as delta=k (V) beta (106) (107), and repeats 
control. • " i 

[0023] When i becomes more than n t it is judged whether an actual pattern is Pattern. D (114). 
Pattern D ( drawing 3 e) is in the state where a right wheel once overcomes rain carriageway- 
marking rightward, and runs aground from the right of rain carriageway harking after that and 
which has it on rain carriageway marking as it is: When an actual, pattern is Pattern D, ,a rudder 
angle is controlled as delta=k (V) beta (106) (107), and a car is returned in the center of a lane. 
[0024] When ah actual pattern is not Pattern D, it is judged whether it is pattern D' (115). 
Pattern D' ( drawing 3 f) is in the state to which the right wheel once overcame rain carriageway 
marking rightwards got over leftward once again after that, and returned at the lane. A pattern is 
initialized, when an actual pattern is pattern D' (101). 

[0025] When an actual pattern is not pattern D' f while judging that a certain nonconformity 
occurred and stbp^ing .dbntrdl, an alarm is emitted and the rudder angle delta is fixed (116). 
[0.026] When actual| patt^ any of pattern A; pattern A P , and Pattern B, either, it is 

judged whether ati ^afctuia ^pattern is Patterh.C (120). Pattern C ( drawing I d) is in the state in 
which the right. wheel; overcame rain. carr|age.w^y/markihg> and" the. surface roughness sensor 24 
crossed rain" carriageway C, it is made j= (j+1) f ' 

counting (121) is ^ started, -ariid it is judged' whether j is beyond the fixed time hri (1 22)1 When ' 
smaller than m. j controls a rudder angle as delta=k (V) beta (106) (107), and repeats control; : 
[0027] When j becomes, more than m, it is judged whether an actual pattern is Pattern E (123); 
Pattern E ( drawiriig 3 g) is in the state to which the right wheel approached rain carriageway, 
markings and the surface roughness 'sensor . 24 reached above rain carriageway marking as a 
result of carrying'put rudder angle, control When an actual pattern is Pattern E, a rudder angle is 
controlled as dejta=k (V) beta (106) (107). 

[0028] When an actual pattern is not Pattern E, it is judged whether an actual pattern is Pattern 
F (1 24).v Pattern F ( drawing 3 , h) is in the stat^ which has a right wheel on rain carriageway v> 
mkri<iri'a- ajthaugK- the* : ;sUrfac'e' roughness sensor 24 once exceeded rain carriageway marking ; 
rightward and is oveir it leftward further. When an actual pattern is Pattern F, a rudder angle is 
controlled as deita=k (V) beta (106) (107). ■ ■ 

[0029] When an actual pattern is not Pattern F, it is judged whether ah actual pattern is pattern 
F (1 24). Pattern F' ( drawing 3 i) is in the state which the surface roughness sensor 24 once 
exceeded rain carriageway marking rightward; it exceeded leftward further, and the right wheel 
exceeded rain carriageway rnarkihg rightward* exceeded leftward further, and returned to the 
lane. A pattern is initialized when an actual pattern is pattern F (101 X 

[0030] When an actual pattern is not pattern F\ while judging rioting that a certain nonconformity 
ocburs arid stopping control, an-alarm is emitted and delta is fixed (1 16). 
[0031]; When actual patterns are not any of Pattern A, pattern A', Pattern B, and Pattern C, 
either^ it is referred :tp,a^ delta= 0 (126); arid a rudder arigle is controlled (107). That is, when 
actual- patterns are not any of Pattern A, pattern A', Pattern B, and Pattern C, either, a car 
judges, that it is running in a lane and does riot control a rudder angle. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram of the rain maintenance control unit concerning, this 
invention. ' t ' 

[Drawing 2] It is the flow chart of the rain maintenance control unit concerning this invention. 

[Drawirig 3] It is the graph which shows the pattern used when carrying out the flow chart of 

drawing. 2 . \ : •'. \ \. - • v ■ 

[Drawing 4], It is th^e graph which shows a relation with the function drawn from the vehicle 

spe&d ahd the/v^ . ' 

[pesbriptiop; of Natations] (' 

td Road Surface* ' 

12 Rain' Carriageway Ma rking 

14 Lane 

16 Automatic Steering Device ' 

20 Velocity Sensor 

22 Acceleration Sensor 

24 Surface Roughness Sensor 

26 Controller 
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DRAWINGS 



[Drawing 4] 
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[Drawing 3] 
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